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ASSESSMENT  \ 

Vly  Creek  Dam  is  composed  of  an  earth  esfeankment  and  a concrete  spillway 
and  the  dike  is  an  earth  embankment,  the  yisual  inspection  ef  which  did 
not  reveal  conditions  that  are  considered  to  be  unsafe. 


The  total  discharge  capacity  of  the  spillway  is  adequate  to  pass  half  the 
Probable  Maximum  Flood  (PMF)  regardless  of  the  flashboards.  The  spillway 
is  also  capable  of  discharging  PMF  without  flashboards,  but  not  with 
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Overview  of  Vly  Creek  Dam 


Overview  of  Vly  Creek  Dike 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
VLY  CREEK  DAM  I.D.  No.  96 
DEC  #208-2378  & 208-2379 
LOWER  HUDSON  WATERSHED 
ALBANY  COUNTY,  NEW  YORK 

SECTION  1:  PROJECT  INFORMATION 

This  report  includes  the  combined  Phase  I Inspections  of  the  Vly  Creek 
Dam  and  Dike  formerly  listed  as  NY  96  and  NY  97. 

1.1  GENERAL 

a.  Authority 

The  Phase  1 Inspection  reported  herein  was  authorized  by  the  Department 
of  the  .Army,  New  York  District,  Corps  of  Engineers,  to  fulfill  the  re- 
quirements of  the  Kational  Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

To  evaluate  the  existing  conditions  of  the  dam,  to  identify  deficiencies 
and  hazardous  conditions,  determine  if  they  constitute  hazards  to  life 
and  property,  and  recommend  remedial  measures  where  necessary. 


DESCRIPTION  OF  PROJECT  fcc  NT  t>  £ J 

„ij 

a.  Description  of  the  Dam  and  Appurtenant  Structures 
V>-The  Vly  Creek  Dam  is  composed  of  a 24.5  feet  high  and  338  feet  long  earth 
embankment  with  spillway,  and  a 39.5  feet  high  and  1720  feet  lrng 
earth  embankment  dike  with  control  tower  for  water  supply  regulation.  — 

(1)  Dam  „ 

Bis  dam,  located  at  the  extreme  southern  end  of  the  reservoir,  has  a 
crest  width  of  15  feet  with  an  upstream  slope  of  1 vertical  on  3 horizontal 
and  a downstream  slope  of  1 vertical  on  2.5  horizontal.  The  exposed  slopes 
and  crest  are  covered  with  grass.  The  portion  of  the  upstream  slope 
which  Was  visible,  is  protected  by  riprap. 

A central  cut-off  wall  constructed  of  unreinforced  concrete  at  least  2 feet 
thick  and  extending  from  5 to  11  feet  below  grade  was  installed  under  the 
entire  dam  including  the  spillway.  Bethlehem  steel  sheet  piling  SP-4 
or  equivalent  was  placed  into  the  center  of  the  cut-off  wall  such  that 
the  concrete,  lapped  by  the  piling  for  a horizontal  distance  of  2 feet. 

The  piling  extends  to  elevation  396.0,  1 foot  below  top  of  dam. 

The  49.75  feet  wide  spillway  is  composed  of  an  unreinforced  concrete 
ogee  section  with  a crest  elevation  of  390.0  and  a 200  feet  long  reinforced 
chute  section.  A 36  inch  diameter  reinforced  concrete  pipe  serves  as  a 
reservoir  drain,  the  reinforced  concrete  discharge  channel  of  which  joins 
the  spillway  chute  section  near  its  termination.  A 36  inch  gate  valve 
located  within  a reinforced  concrete  drain-well, slightly  upstream  of  the 
core  wall,  controls  this  low-level  outlet. 

(2)  Dike 

The  dike,  located  at  the  extreme  northern  end  of  the  reservoir,  has  a 
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crest  width  of  15  feet  with  an  upstream  slope  of  1 on  3 and  a downstream 
slope  of  1 on  2.5.  Hie  visible  portion  of  the  upstream  slope  was  pro- 
tected by  riprap. 

A central  cut-off  wall  consisting  of  Bethlehem  steel  sheet  piling  SP-4 
or  equivalent  was  installed  under  the  entire  dam  except  for  a 400  feet 
long  section  near  the  westerly  end.  At  this  location,  because  of  the 
stony  nature  of  the  soil,  sheet  piling  could  not  be  driven  and  a minimum 
2 feet  wide  cut-off  wall  of  unreinforced  concrete  was  formed.  This 
cut-off  wall  ranged  from  11  to  18  feet  in  depth.  The  sheet  piling  cut 
off  wall  ranged  from  12  to  31  feet  in  depth.  Hie  core  wall  of  the  dam 
was  also  steel  sheet  piling  extending  to  elevation  396.0,  1 foot  below 
the  top  of  dam. 

A gate  house  located  on  and  within  the  upstream  slope  near  the  western 
end  of  the  dike  controls  the  flow  from  the  reservoir.  Three  24  inch 
gate  valves  regulate  flow  into  a concrete  chamber  and  the  flow  exits 
through  a 24  inch  concrete  encased  cast  iron  pipe  to  the  treatment 
plant.  A 42  inch  diameter  reinforced  concrete  pipe  and  gate  valve 
serves  as  a reservoir  drain  and  is  located  east  of  the  gate  house. 

b.  Location 

The  Vly  Creek  Reservoir  is  enclosed  by  a dike  on  the  north  and  by  a drain 
and  a spillway  on  the  south.  The  dike  is  on  Vly  Creek,  a tributary  of 

Normanskill,  and  is  located  0.8  miles  southeast  of  the  Village  of  New 
Salem.  Hie  dam  is  located  on  a tributary  of  Onesquethaw  Creek,  a tributary 
of  Coeymans  Creek,  and  is  situated  1.3  miles  northeast  of  the  Village 
of  Clarksville.  The  water  treatment  plant  is  immediately  below  the  dike. 

c.  Size  Classification 

The  heights  of  the  dam  and  dike  are  24.5  feet 'and  39.5  feet  respectively, 
and  classified  as  low . (below  40  feet) . 

d.  Hazard  Classification 

The  dam  and  the  dike  are  classified  as  "high"  hazard  because  of  the 
numerous  homes  present  downstream  of  both  embankments. 

e.  Ownership 

The  reservoir  is  owned  and  operated  by  Town  of  Bethlehem,  Water  District 
No.  1. 


f.  Purpose 

Hie  reservoir  provides  storage  for  the  water  supply  of  the  Town  of  Bethlehem. 

g.  Design  and  Construction  History 

Hie  dam  and  its  appurtenant  structures  were  designed  by  Benjamin  L.  Smith 
& Associates,  Engineers,  40  Stenbeu  Street,  Albany,  NY  12207  and  constructed 
in  1957  by  D.A.  Collins,  Willow  Glen,  Medhanicville,  New  York. 

h.  Normal  Operating  Procedures 

There  is  no  minimum  required  water  release  at  Vly  Creek  Dam  or  Dike.  The 
treatment  plant  can  draw  water  through  any  of  the  3-2  feet  diameter  intakes 
situated  at  different  elevations,  but  usually  the  middle  intake  is  utilized. 
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PERTINENT  DATA 


a.  Drainage  Area  (sq.  mi) 


b. 


Discharge  at  Dam  Site  (cfs) 

Maximum  known  flood  (spring,  every  year) 
Maximum  pool  (El  395) 

Maximum  pool  w/flashboards  (El  395) 

Maximum  capacity  of  low  level  outlets 
Total  Discharge  at  Maximum  pool  (El.  397) 
Total  discharge  at  Maximum  pool  w/flashboards 


c.  Evaluation  (USGS  datum) 


Top  of  dam 
Spillway  Crest 
Tail  race  channel 
Invert  Low  level  outlet 


2.52 


21 

3200 

1350 

18 

3218 

1368 


397 

390 

372 

372.75 


d.  Reservoir 


Length,  of  maximum  pool,  miles 

Length  of  shoreline  (spillway  crest) , miles 

Surface  area  (spillway  crest) , acres 

e.  Storage  (acre-feet) 

Spillway  crest 
Top  cf  flashboards 
Top  of  dam 

f . Dam 


ft. 


ft. 


Embankment  type 
Embankment  length. 
Upstream  slope 
Downstream  slope 

g.  Dike 

Embankment  type 
Elevation 
Embankment  length. 
Upstream  slope 
Downstream  slope 

h.  Spillway 


Type 

Length,  Ft. 

Crest  elevation  (USGS) 
Upstream  channel 
Downstream  channel 


2.1 

4.8 

183 


3,100 

3,600 

4,500 


Earth 

338 

1:3 

1:2.5 


Earth 

397 

1,720 

1:3 

1:25 


Concrete  Ogee 

49«_9» 

390 

379 

379 
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i.  Regulating  Outlets 
Dam 

Upstream:  One  sluice  gate  controls  the  flow  to  the  3 feet 
diameter  low-level  outlet  (El.  374.25). 

Downstream:  None 


Dike 


Upstream: 


Three  sluice  gates  at  elevations  365,  375  and  385 
control  the  flow  to  the  2 feet  diameter  water  intake 
pipe  (El.  361) . Another  sluice  gate  controls  the  flow 
to  the  3.5  feet  diameter  low-level  outlet  (El.  357.25) 


Downstream:  None 

All  pipe  elevations  are  center  of  pipe. 
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2.1  DESIGN 

a.  Geology 

The  VI y Creek  Dam  and  Dike  are  located  within  the  "Hudson  - Mohawk 
Lowlands"  physiographic  providence  of  New  York  State.  The  Helderberg 
Escarpment  lies  about  l*j  miles  northwest  of  the  dike.  The  general 
topography  of  the  area  resulted  from  erosion  along  outcrop  belts  of 
weak  rocks  and  is  of  low  elevation  and  relief.  Bedrock  in  the  vicinity 
of  the  dam  and  dike  is  primarily  Ordovician  (500-435  million  years  ago) 
shales  and  limestones  which  have  been  exposed  by  the  southward  and 
westward  stripping  off  of  Silurian  and  Devonian  limestones.  The 
present  surficial  soil  deposits  have  resulted  from  glaciations  during 
„ the  Cenozoic  Era.  Alluvial  deposits  are  formed  on  the  valley  floor  and 
glacial  till  is  located  on  the  valley  walls  and  higher  elevations. 

b.  Subsurface  Investigations 

A total  of  23  test  borings  and  6 test  pits  were  conducted  during  April 
and  May  1955.  The  investigations  were  made  by  Hall  & Co.  Inc.  Soil 
profiles  along  the  axis  of  the  dam  and  dike  are  included  in  Appendix  A. 

In  general,  the  soil  profile  along  the  axis  of  the  dike  consists  of 
soft  gray  fine  sand  and  clay  with  lenses  of  very  soft  blue  clay  underlain 
by  very  hard  gray  sand  gravel  and  clay.  One  boring  in  the  center  of 
the  valley  was  progressed  to  elevation  257  with  rock  encountered  at 
elevation  261.  The  soil  profile  in  the  abutment  areas  consisted  of 
brown  and  yellow  sand,  clay  and  gravel  with  densities  increasing  with 
depth.  The  material  on  the  west  abutment  included  more  gravel  and  was 
denser  than  the  east  abutment  area. 

The  soil  profile  along  the  axis  of  the  dam  consists  of  hard  brown  clay 
some  gravel  and  boulders  with  color  changing  to  gray  with  depth.  Rock 
was  encountered  at  about  elevation  358  in  the  center  of  the  valley  and 
it  was  10  feet  higher  in  elevation  in  the  west  abutment  area  and  about 
10  feet  lower  in  the  east  abutment  area. 

c.  Embankments  and  Appurtenant  Structures 

The  dam  and  dike  were  designed  by  Benjamin  L.  Smith  & Associates,  Con- 
sulting Engineers,  Albany,  New  York  in  1955.  A complete  set  of  the  10 
drawings  for  the  project  are  included  in  Appendix  A.  The  design  specified 
steel  sheet  piling  core  walls  for  the  dam  and  dike.  The  sheet  piling 
was  also  used  for  a cut-off  wall  in  the  center  and  east  abutment  areas 
of  the  dike.  A 24  inch  thick  unreinforced  concrete  cut-off  wall  was 
used  in  the  west  abutment  area  of  the  dike  and  under  the  entire  dam 
structure  because  of  the  stony,  dense  nature  of  the  soils.  The  sheet 
piling  was  to  be  embedded  in  the  concrete  cut-off  walls  where  they  joined. 

The  steel  sheet  piling  in  the  cut-off  wall  under  the  dike  was  to  be 
driven  to  a specific  elevation.  The  soil  profile  indicates  that  there 
may  be  some  permeable  layers  under  the  cut  -off  wall.  However,  there 
appears  to  be  a sufficient  depth  of  impermeable  soil  under  the  dike  to 
minimize  any  seepage  problems. 
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the  design  also  specified  removed,  of  the-  soft  muck  material  in  the 

area  of  the  dike.  The  topsoil  was  to  be  pp«*d  in  1 »nmy-  imd>r 

the  dam  and  dike.  Die  soil  profiles  indicate  that  there  axe  some  thin 
layers  of  compressible  materials  in  the  centred,  and  east  abutment  areas 
of  the  dike.  Steel  sheet  piling  was  used  for  the  cut-off  wall  in  these 
areas  so  the  small  settlements  which  probably  occurred  would  not  have 
a significant  effect  on  the  cut-off  or  core  walls.  Most  of  the  settle- 
ments would  have  taken  place  during  construction  because  the  compressible 
layers  are  rather  thin. 

2.2  CONSTRUCTION  RECORDS 

there  were  no  construction  records  other  than  photographs. 

2.3  OPERATION  RECORDS 

The  discharge  into  thW  water  supply  system  is  recorded  daily.  Reservoir 
levels  and  spillway  discharges  are  recorded  intermittently.  All  available 
maintenance  and  repair  records  are  filed  in  the  Town  of  Bethlehem  Water 
District  #1  headquarters.  The  dam  and  dike  are  visually  inspected  on 
an  irregular  basis. 

2.4  EVALUATION  OF  DATA 

The  data  presented  in  this  report  has  been  made  available  by  the  Town 
of  Bethlehem.  In  addition,  the  personnel  of  Water  District  #1  have 
contributed  observations  of  the  structures'  performance,  operation  and 
maintenance.  This  information  appears  adequate  and  reliable  for  Phase 
I Inspection  purposes. 
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SECTION  3:  VISUM.  INSPECTION 


3.1  FINDINGS 

a.  General 

Visual  inspection  of  Vly  Creek  Dam  and  the  surrounding  watershed  was 
conducted  on  July  13,  1978.  The  weather  was  clear  and  the  temperatures 
ranged  in  the  seventies.  The  inspection  was  conducted  during  a dry 
period  during  which  intermittent  thunder  storms  occurred.  The  reservoir 
level  at  the  time  of  inspection  was  2.6  feet  above  the  spillway  crest 
due  to  the  presence  'of  flashboards.  These  flashboards  were  leaking 
slightly. 

b.  Embankments  and  Abutments 

The  earth  embankments,  which  were  consisted  in  1957,  show  no  signs  of 
distress.  Some  minor  distoration  of  the  horizontal  alignment  of  the 
dike  crest  was  observed,  which  can  be  attributed  to  settlement  of  the 
embankment.  No  detrimental  affects  could  be  discerned  from  this  dis- 
toration. Vertical  alignment  of  the  dike  and  alignment  of  the  dam 
were  good. 

No  erosion  or  sign  of  instability  in  the  slopes  of  the  dam  were  observed. 
The  grassy  vegetation  on  the  downstream  and  crest  of  the  dike  and  dam 
is  mowed  2 to  3 times  each  year.  The  upstream  slopes  are  ripraped  for 
their  entire  length.  Some  scrub  growth  was  apparent  in  the  riprap  of 
the  dike,  and  should  be  removed. 

c.  Seepage 

No  evidence  of  seepage  was  observed  on  the  slopes,  around  the  low  level 
outlets,  or  the  abutments.  The  downstream  area  below  the  toe  of  the 
dike  is  overgrown  with  large  trees  and  considerable  undergrowth . Veg- 
etation associated  with  continued  wet  conditions  is  present  within  this 
area.  Maintenance  personnel  stated  that  this  area  was  wet  prior  to 
impoundment  of  water  and  is  thought  to  be  seepage  from  the  hillside 
northeast  of  the  dike.  Vegetation  below  the  toe  is  not  objectionable 
so  long  as  the  growth  is  trimmed  periodically  to  prevent  encroachment 
along  the  toe. 

d.  Drainage  and  Instrumentation 

No  internal  or  external  drainage  system  has  been  provided.  Instead,  a 
cut-off  wall  and  core  wall  were  installed  to  control  seepage  through 
the  embankments.  No  observation  wells,  piezometers  or  weirs  have  been 
installed  to  monitor  seepage  conditions.  Recorded  reservior  levels  are 
based  on  the  elevations  of  the  spillway  crest  ’rid  the  intake  tower  at 
the  dike. 

e.  Reservoir 

There  rre  no  visible  signs  of  landslides  or  instability  of  the  slopes 
along  the  reservoir  area.  No  sedimentation  problems  were  reported. 

f.  Spillway 

In  general,  the  spillway  is  in  poor  condition.  The.- spillway  walls 
were  cracked  at  both  abutments  and  at  the  construction  joints. 
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Considerable  debris  was  found  in  the  tailracechannel  and  at  the  end  of 
the  spillway  chute.  Vegetation  was  growing  through  the  expansion  joints 
of  the  spillway  slabs.  No  energy  dissipation  was  provided  at  the  end 
of  the  spillway. 

The  approach  channel  was  not  visible  due  to  the  presence  of  3.0  feet 
high  flashboards.  A chain  and  log  system  was  observed  at  the  upstream 
end  of  the  spillway  to  prevent  ice  from  damaging  the  flashboards. 

g.  Downstream  Channel 

The  downstream  channel  is  highly  vegetated  and  should  be  cleaned  to 
permit  the  unimpeded  flow  of  water.  Below  the  property  line  the  flow  is 
dissipated  into  a wide  swampy  area  which  is  the  current  headwaters  of 
a branch  of  the  Onesquethaw  Creek.  Two  homes  are  located  in  this  area. 
North  of  the  dike  the  number  of  homes  is  approximately  10. 

h.  Regulating  Outlets 

The  low  level  outlets  and  water  intake  system  is  in  good  condition  and 
all  valves  except  the  low  level  outlet  at  the  dam  was  reported  operational. 

EVALUATION  OF  OBSERVATIONS 

Although  some  problems  were  observed,  particularly  from  a maintenance 
standpoint,  the  Phase  I inspection  did  not  reveal  any  visual  condition 
which  would  significantly  affect  the  safety  of  the  dam  or  would  require 
an  investigation  program.  Deficiencies  described  above_recruire  regular 
observation  as  well  as  prompt  maintenance  and  improvement  work.  Remedial 
measures  an  described  in  section  7 "Assessment/ Recommendations". 
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PROCEDURE 

There  is  no  "<"<■«■  required  water  release  at  Vly  Creek  Dan  or  Dike 
and  none  is  released.  However,  water  can  be  released  over  the  spillway 
or  through  a 3 feet  outlet  pipe  under  the  dan  and  a 3%  feet  outlet  pipe 
under  the  dike.  Flow  through  the  pipes  is  regulated  by  sluice  gates  with 
controls  on  the  water  side  of  the  dan  and  dike.  Water  can  be  drawn  for 
the  treatment  plant  by  any  of  the  3-2  feet  diameter  steel  pipes  located 
at  elevations  365,  375  and  385,  but  an  average  of  6.2  cfs  is  usually  drawn 
through  the  middle  pipe.  Water  from  the  pipe  passes  through  a screen  to  a 
tank  that  is  connected  to  the  treatment  plant  through  another  24"  pipe 
(El.  361).  An  8 inch  pipe  can  drain  the  tank  for  maintenance  purposes. 

All  the  five  pipes  are  fitted  with  gate  valves  with  regulators  at  the 
control  tower  located  on  the  upstream  side  of  the  dike. 


The  toe  of  the  dike  is  visible  but  brush  and  growth  of  vegetation  is 
gradually  encroaching  on  the  area.  The  grass  slope  protection  of  the 
dam  and  dike  is  mowed  two  to  three  times  a year  and  seems  adequate. 

There  is  extensive  growth  of  algee  on  the  spillway.  The  chute  and 
tailrace  channel  is  full  of  algee,  brush,  small  trees  and  debris.  No 
regular  maintenance  procedures  are  established  for  the  project,  although 
some  minor  repair  is  done  occassionally. 


ANALYSIS  CRITERIA 

The  only  hydrologic  data  available  for  the  dan  and  the  dike  are  stage- 
discharge  curves.  For  the  purpose  of  this  investigation,  the  dan 
(with  the  spillway)  and  the  dike  were  analyzed  with  respect  to  their 
flood  control  potential.  This  potential  was  assessed  through  the 
development  of  Probable  Maximum  Flood  (PMF)  for  the  watershed  and  the 
subsequent  routing  of  the  PMF  through  the  reservoir. 


The  unit  hydrograph  was  defined  by  the  Snyder  Coefficients,  Tp  and  Cp. 
The  Probable  Maximum  Precipitation  (PMP)  was  19.5  inches  (Figure  1, 
Hydrometeorological  Report  (HMR)  #33)  for  a 24  hour  duration,  200 
square  mile  basin.  The  percentages  of  the  PMP  applied  to  other  duration 
storms  were  interpolated  from  the  plot  of  drainage  area  versus  percent 
of  the  24  hour,  200  square  mile  depth  (Figure  2,  HMR  #33).  The  PMF 
inflow  hydrograph  was  determined  by  applying  the  PMP  to  the  unit 
hydrograph  for  the  basin  and  the  peak  inflow  was  4,600  cfs. 

The  hand  computations  were  checked  by  computer  using  HEC-1  and  the 
peak  inflow  was  4,800  cfs.  After  routing  the  peak  inflow  (4,800  cfs) 
through  the  impounded  storage,  the  peak  outflow  was  determined  to  be 
2,400  cfs.  • 


SPILLWAY  CAPACITY 

The  uncontrolled  spillway  is  43  feet  3 inches  in  width,  and  composed  of 
an  ogee  section  and  a chute  section.  Hie  maximum  head  possible  between 
the  crest  of  the  ogee  and  the  top  of  dan  is;'  7 feet.  Hie  design  indicates 
no  f lashboards  but  2 feet  high  f lashboards  were  installed  on  top  of  the 
ogee  in  1962  and  later  raised  to  3 feet  in  1966  reducing  the  maximum  head 
possible  to  4 feet.  No  data  was  available  on  the  discharge  rating  of 
the  spillway,  so  that  the  weir  coefficient  was  given  assumed  values 
ranging  from  3.28  to  3.47  depending  upon  discharge  head  and  type  of 
spillway.  Hie  computed  capacities  at  the  maxima  head  (top  of  dam) 
are  .3,200  cfs  without  f lashboards  and.  1350  cfs  with  flashboards. 


RESERVOIR  CAPACITY 

The  length  of  the  reservoir  is  2.1  miles  and  the  length  of  the  shoreline 
is  approximately  4.8  miles  at  spillway  crest.  Hie  reservoir  capacities 
at  spillway  crest,  top  of  flashboards  and  top  of  dam  are  3,100  3,600 
and  4,500  acre-feet  respectively.  The  storage  capacity  curve  is  shown 
in  Appendix  E.  The  curve  indicates  a surcharge  storage  above  spillway 
crest  of  1,400  acre-feet  which  is  equivalent  to  a runoff  depth  of  10.4 
inches  over  the  drainage  area.  ^ 
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5.5  FLOODS  Of  RECORD  _ ‘ 

The  higest  and  lowest  water  levels  recorded  since  completion' of  Vly 
Creek.  Dan  and  Dike  in  1357  are  as  follows: 


Slav.  Discharge 

Date (feet) (efs) 


Higest  Spring  of  several  393.25  20 

_ past  years 

■ Lowest  February  1966  377.9  “ 

15.6  OVERTOPPING  POTENTIAL 

The  maximum  capacity  of  the  spillway  is  3,200  cfs,  but  the  capacity  has 
been  reduced  to  1,350  cfs  as  a result  of  installation  of  3 feet  high 

r flashboards  on  top  of  the  spillway.  The  spillway  is  capable  of  handling 

the  PMF  peak  outflow  of  2,400  cfs  without  being  overtopped.  However, 
the  spillway  is  inadequate  to  pass  the  PMF  with  the  installed  flashboards. 

5.7  EVALUATIOH 

1 The  spillway  is  adequate  to  pass  the  PMF.  Flashboards  with  spring  mechanism 

that  fail  under  a certain  head  should  be  installed  if  storage  above  the 
spillway  crest  is  desired. 
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SECTION  6:  STRUCTURAL  STABILITY 

6.1  EVALUATION  OP  STRUCTURAL  STABILITY 

a.  Visual  Observations 

Visual  observations  did  not  indicate  any  significant  signs  of  distress 
in  either  the  dam  or  dike.  There  was  minor  settlement  of  the  crest  of 
the  dike  but  no  visual  distoration  of  the  horizontal  alignment.  No 
detrimental  affects  could  be  discerned  from  this  settlement.  The 
condition  of  the  spillway  noted  in  Section  3:  Visual  Inspection  will 
have  no  detrimental  affect  on  the  structural  stability  of  the  dam. 

b.  Design  and  Construction  Data 

The  original  design  computations  which  were  prepared  by  Benjamin  L. 

Smith  & Associates  in  1954  and' 1955  were  obtained' for  review.  There 
were  no  stability  analyses  found  for  the  earth  embankment  sections  of 
the  dike  and  dam  and  it  is  assumed  that  none  were  completed. 

There  wen  extensive  analyses  performed  on  the  concrete  spillway  section 
of  the  dam.  The  computations*1  included  analyses  using  both  10,000  lb 
per  ft.  and  15,000  lb  per  ft.  ice  loadings.  The  10,000  lb  per  ft. 
loading  is  a more  reasonable  value  for  the  location  of  the  dam  so  the 
following  results  are  based  on  that  loading.  The  original  design  com- 
putations indicated  a safety  factor  against  sliding  of  1.89.  A 
mathematical  error  was  found  in  the  calculations  and  the  corrected 
analysis  produced  a safety  factor  of  5.75. 

Additional  analyses,  performed  for  the  purposes  of  this  report,  using 
more  conservative  soil  parameters,  produced  a safety  factor  of  3.56. 

These  analyses  are  included  in  Appendix  A with  selected  computations 
prepared  by  the  designer,  Benjamin  L.  Smith  & Associates. 

The  safety  factor  against  sliding  of  the  concrete  spillway  is  in  excess 
of  3.0  which  complies  with  the  Corps  of  Engineers  Guidelines. 

Overturning  was  analized  for  three  different  cues  of  loading.  The 
results  of  the  investigations  follow: 

1.  CASE  #1  - Empty  Reservoir  - Resultant  is  located  within  middle 
third  of  all  sections  of  the  spillway. 

2.  CASE  *2  - Reservoir  at  elevation  386.5  10,000  lb  per  ft.  ice 
load  at  elevation  386,  uplift  and  weight  of  dam.  Resultant 

is  located  within  middle  third  of  all  sections  of  the  spillway. 

3.  CASE  #3  - Reservoir  at  elevation  397  (embankment  crest  elevation) , 
uplift  and  weight  of  dam.  Resultant  is  located  at  downstream 
limit  of  middle  third  section  of  base.  Resultant  is  located 
downstream  from  middle  third  for  upper  sections  of  the  dam. 

In  Case  #2,  the  ice  loading  was  applied  at  elevation  386  instead  of 
at  elevation  390  which  is  the  spillway  crest  elevation.  The  computations 
included  an  assumption  that  ice  could  not  act  above  elevation  386  because 
of  the  inclined  face  of  the  spillway  above  that  point.  The  reservoir 
at  elevation  386.5  and  ice  at  elevation  386  were,  therefore,  assumed 
to  be  critical  for  Case  #2.  This  app  irs  to  be  a reasonable  assumption 
because  any  ice  above  elevation  386  would  tend  to  slide  up  over  the 
top  of  the  spillway,  breakup,  and  not  exert  as  great  a force. 
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The  analysis 


in  Casa  #3  was  conservative  ~for"the~  following- 


1.  The  weight  of  the  concrete  cut-off  wall  at  the  upstreasr  face 

of  the  spillway  was  not  included  in  the  weight  of  the  dan. 

me  weight  of  the  wall  would  increase  the  stability  of  the  - 
spillway  unless  the  concrete  cracked  and  the  cut-off  wall 
separated  from  the  spillway  section. 

2.  the  uplift  force  was  coaputed  using  100%  of  reservoir  head 
at  the  upstrean  end  of  the  section  and  zero  water  pressure 
at  the  downstream  end.  The  reinforced  concrete  apron  and 
the  cut-off  wall  would  reduce  the  uplift  pressures  under 
the  spillway.  These  reductions  would  occur  unless  the  apron 
or  the  cut-off  wall  becane  cracked.  Additional  soil  invest- 
igations and  construction  of  a»  flow  net  are  required  to  com- 
pute more  accurate  uplift  pressure  under  the  base  of  the 
spillway. 


3.  The  uplift  forces  in  the  upper  portions  of  concrete  spillway 
would  not  develops  unless  the  concrete  became  severely  cracked. 

The  overall  concrete  spillway  section  is  considered  safe  against  over- 
turning because  the  resultant  of  forces  is  located  within  the  middle 
third  of  the  base.  However,  upper  portions  of  the  spillway  will  become 
unstable  under  extensive  high  reservoir  levels  if  the  spillway  has 


I 
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horizontal  cracks  through  it. 

The  only  information  available  on  construction  are  the  photos  taken  1 
during  construction  which  are  included  in  Appxndix  B. 


c.  Operating  Records 

No  operational  problems  which  would  affect  the  stability  of  the  dam  were 


reported  or  recorded  by  the  water  district  personnel. 


d.  Post-Construction  Changes 

Flashboards  2 feet  in  height  were  installed  in  1962,  and  in  1966  the 
height  of  flashboards  was  increased  to  the  current  height  of  3 feet. 


E 


Additional  riprap  was  placed  on  the  upstream  face  at  the  east  abutment 
of  the  dam  in  the  late  1950's  to  prevent  erosion  and  scour  of  the  Mfennkmant. 


ASSESSMENT 

a.  Safety 

The  Vly  Creek  Dam  and  Dike  did  not  reveal  any  visual  conditions  which 
would  constitute  a hazard  to  human  life  or  property.  The  earth  embank- 
ments and  spillway  are  considered  stable.  The  capacity  of  the  spillway 
is  adequate  to  pass  the  PMF  but  is  inadequate . with  the  installed  flash- 
boards.  However,  the  spillway  can  handle  Standard  Project  Flood  which 
is  usually  half  of  PMF  with  or  without  the  flashboards  on  top  of  the 
spillway. 
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of  Information 


No  additional  investigation  is  required. 


RECOMMENDED  MEASURES 

a.  Flashboards  with  spring  mechanism  that  fail  under  a certain  head 
should  be  installed  if  storage  above  the  spillway  crest  is  desired. 

The  following  improvements  can  be  accomplished  by  the  maintenance  forces: 

b.  All  debris  in  the  spillway  chute  and  the  tailrace  channel  must  be 
removed.  All  vegetative  growth  in  the  channel  must  be  removed  and 
periodically  maintained  in  that  manner.  Vegetation  below  the  toe  of 
the  embankments  should  also  be  regularly  trimmed  back  to  permit  un- 
impeded inspection  of  this  area.  Additional  growth  observed  in  the 
riprap  should  be  removed. 

i. 

c.  Riprap  should  be  placed  in  the  tailrace  channel  after  debris  removal 
to  prevent  scour  and  undermining  of  the  spillway. 

d.  All  joints  in  the  spillway  must  be  deemed  and  recaulked.  All  concrete 
cracks  must  be  cleaned  and  repaired,  with  particular  attention  paid 

to  sealing  of  horizontal  cracks  and  joints. 

e.  The  gate  operating  structure  and  appurtenant  valves  must  be  period- 
ically and  systematically  inspected  and  repaired,  including  annual 
operation  of  all  low  level  outlet  valves. 

f.  An  adequate  regulation  plan  and  warning  system  should  be  developed 
for  use  in  the  event  of  a threatened  failure. 
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List  of  Drawings  Included  for  the  Phase  I Investigation  of  Vly 
Creek  Dam 
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Dike,  General  Plan 

Dike,  Profile  of  Core  & Cut-Off  Walls 
Dike,  Intake  Structures  & Gate  House 
Dam,  General  Plan 

Dam,  Profile  of  Core  & Cut-Off  Walls 
Dam,  Spillway  Section  & Abutment  Walls 
Reservoir  Drain  Wells 
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Dam  Embankment 
looking  east 


Ogee  Spillway  with  Flashboards 
looking  north 
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Dike  Construction:  Gate  House,  Intake  Structure,  and 
Low  Level  Outlet 
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d.  History: 

Date  Constructed 


1^5  7 


Owner  ~T0t o R*  lUk*^  UK.-U- -U:,J  * / 
Designer  L.  B-v^c 

Constructed  by  Q.A>-  Coll.nc 

2)  Technical  Data 

Type  of  Dam  (^u.r  ^ rr\  


Drainage  Area 


?•  S 


nrUi_ 


Height  Qjy^  e<<V  f nlkF  3S  V Length  DfrJ*  33&'a  rV.KE  HZo' 
Upstream  Slope  1 - 3 Downstream  Slope  t • Z.1^ 


2)  Technical  Data  (Cont'd.) 


External  Draina:  on  Downstream  Face  ,\J  -i.  @ Downstream  Toe  AJ  o a/4. 

Internal  Components: 
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3)  Embankment 


c.  Abutments 


(1)  Erosion  at  Embankment  and  Abutment  Contact 


(2)  Seepage  along  Contact  of  Embankment  and  Abutment 


9)  Structural 
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CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


AREA-CAPACITY  DATA: 


Elevation 

(ft.) 

Surface  Area 
(acres) 

Storage  Capacity 
(acre-ft.) 

Top  of  Dam 

397 

4i500 

Design  High  Water 
(Max.  Design  Pool) 

395 

197 

A>iOoo 

Auxiliary  Spillway 
Crest 

Pool  Level  with 
Flashboards 

393 

iqo 

7,.  <oO  O 

Service  Spillway 
Crest 

183 

t,\o  o 

DISCHARGES 

Volm°e  Volume  Cc(v) 
(cfs)  4 board* 


1) 

Average  Daily 

— 

6-2 

2) 

Spillway  @ Maximum  High  Water 

-3,200 

',3^0 

3) 

Spillway  @ Design  High  Water 

\.3  .Q.Q . 

450 

4) 

Spillway  @ Auxiliary  Spillway  Crest  Elevation 

- 

- 

5) 

Low  Level  Outlet 

IS 

LS_ 

6) 

Total  (of  all  facilities)  @ Maximum  High  Water 

XL13.. 

1.36% 

7) 

Maximum  Known  Flood 

— 

2^_ 

2. 


SftEST:  ELEVATION:  3q7 

Type:  E*  dv  ft?* 

DAM  D l VC  E 

Width:  IS  -f-e<> Length:  33g l?720 

Spillover  Q<pee 
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Location 

*>\de  o{  4ery>loa'p'CYyNe*^\t" 

SPILLWAY: 

PRINCIPAL 

1 BRO 

Elevation 

EMERGENCY 

i O^gg- 

Type 

a 

4<V  IS  Icfcfe Width 

- 

1 . , , 

Type  of  Control 

Mavdi  Uncontrolled 

1 f 

Control  led: 

i — 

- Type 

— 

1 

(Flashboards;  gate) 

Number 

1 

i _ 

Size/Length 

I 

Invert  Material 

— 

1 

Anticipated  Length 
of  operating  service 

— 

* i^s-Uetr 

Chute  Length 

L \± 

Height  Between  Spillway  Crest 

& Approach  Channel  Invert 
(Weir  Flow) 
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OUTLET  STRUCTURES/EMERGENCY  DRAWDOWN  FACILITIES: 

Type:  Gate  Sluice  Conduit  >» — Penstock  

Shape  : C i-Tc  jUf* 

s ' ze l_ wder  cjgwN  y 3>  '/a  vuvvqler  c4«’ke  . 

Elevations:  Dnti-anea  Invert  3.-7  2- *7  S uv/v^ey  deiun  . Onek-rrl 

Exit  Invert  — 

Tail  race  Channel:  Elevation  37  2 

HYDROHETEROLOG  I CAL  GAGES: 

Type  : KJ  

Location: 

Records: 

Date  - 

Max.  Reading  - 

FLOOD  WATER  CONTROL  SYSTEM: 

Warning  System:  . N) ov>a 


Method  of  Controlled  Releases  (mechanisms): 

XhrovCjk  Conetolk  ^enLio^ed  cxbcrvg.. 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 

Uow 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 


Dikes  - Floodwalls  (overflow  & non-overflow  ) - Low  reaches  along  the 
Reservoir  perimeter: 

Location:  K)or\l^  Vide  oX  reserve  i 

Elevation:  3°f7 

Reservoir: 


Length  § Maximum  Pool  2.'  1 

Length  of  Shoreline  (g  Spillway  Crest)  A'  & 


(Miles) 

(Miles) 
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SELECT  1-6  ( 1 =T I ME  INT»2=UNIT  H r 3 = RAI N , 4=RUN0FF > 5=PNT , 6 = $T0P>  I>  3 
ENTER  RATIO  IMPERVIOUS  = I>  0 
1 SELECT  1-3  ( 1 =RA I N » 2=SPS»  3 = PMS  ) I>  1 
ENTER  NUMBER  PERIODS  OF  RAIN  = I> 

ENTER  STORM  TOTAL  (0=SUM  OF  RAIN)  (IN)  = .022  CP  SECONDS  EXECUTION  TIME 

03 


NO  PRIMARY  ILE. 
UHCOMP 

1 


L 


UNIT  GRAPH  AND  HYDROGRAPH  COMP  JULY  1966  (REVISED  AUGUST  1974) 
HYDROLOGIC  ENGINEERING  CENTER  (HEC) 

DAVIS»CA  


' I 

---  OPERATIONS  AVAILABLE  --- 


( 


TIME  INT  = SET  TIME  INTERVAL  OF  ALL  COMPUTATIONS 

UNIT  H = COMPUTE  UH  BY  INPUTr  CLARK  t OR  SNYDER 

RAIN  = INPUT  RAIN  AND  LOSS  RATE  DATA 

RUNOFF  = INPUT  BASEFLOW  t COMPUTE  & PRINT  HYDROGRAPH 

PNT  = PRINT  UNIT  HYDROGRAPH  ONLY 

STOP  = STOP  EXECUTION  OF  PROGRAM 

USER  MUST  SELECT  OPERATION  DESIRED 
MAY  RETURN  TO  ANY  OPERATION  ✓ 

ENTER  TIME  INTERVAL (MIN) = I>  60 


SELECT  1-6  ( 1 =T IME  INT,2=UNIT  H » 3=RAIN > 4=RUN0FF f 5=PNT > 6=ST0P)  I>  2 

ENTER  DRAINAGE  AREA  (SQMI)  = ’ I>  2.52 

SELECT  1-3  (1=1 NPUT  UH»  2=CLARK,  3=SNYDER  ) I>  3 

ENTER  SNYDERS  CP  AND  TP*  (HRS)  = I>  .63  2.64  **■ 

ENTER  INITIAL  EST . CLARKS  TC  & (HRS)  (0  0'=  DEFAULT  ) = I>  0 0 


I 

I 

I 

I 

I 

I 
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